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Fig. 1 The hardness-intensity diagram of black hole X-ray
binaries. Black dots represent typical outbursts (The black
hole binary system experienced a complete outburst from the
LHS, through the HIMS, the SIMS to the HSS, and then
through the SIMS, the HIMS, and finally back to the LHS.),
while blue and red dots indicate failed transition (FT)

outbursts that only reach hard and intermediate states,
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respectively. The figure is from Alabarta et al.[29 .
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Fig. 2 Schematic illustration of the corona evolution during the decay phase of the outburst. Hard photons emitted

from the corona irradiate the accretion disc, producing a reflection component. As the outburst evolves, the corona

gradually contracts toward the black hole, its height decreases, and the reflection fraction reduces, indicating an

acceleration of the overall coronal motion. The figure is from You et al.
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component, the hydrogen absorption column density, the power-law photon index, the exponential roll-off energy,

and reduced chi-square. The figure is from Zhang et al.[ .
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Fig. 4 Light curves of MAXI J1348-630. The original HXMT fluxes are given in units of count/s and the Swift flux densities in
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interpolated crosscorrelation method. The figure is from Weng et al.
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from Swift/XRT of H 1743-322. Blue squares and pink
triangles represent the 2016 successful outburst and the 2018
failed transition outburst, respectively. The intensity is the
1-10 keV count rate. The hardness is the ratio of the count
rates between 6.0-10.0 keV and 1.0-6.0 keV. Bottom panel:
HXMT hardness-intensity diagram of H 1743-322. The
energy ranges of intensity and hardness are the same as the
top panel. Arrows in each panel represent the time

evolution. The figure is from Wang et al.[40].
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Study of Outburst Evolution in Black Hole X-ray Binaries
with Insight-HXMT

MA Rui-can’?

(1 Key Laboratory of Particle Astrophysics, Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049)
(2 Dongguan Neutron Science Center, Dongguan 523808)

Asstract The Insight-HXMT (Insight Hard X-ray Modulation Telescope) satellite has achieved a
series of significant scientific breakthroughs during its on-orbit operation, thanks to its unique
broadband coverage (1-250 keV) and large effective area. By monitoring the outburst evolution of
numerous black hole X-ray binaries (BHXBs), Insight-HXMT has provided crucial observational data
for investigating accretion processes during these events. These outbursts include not only typical full
outbursts, which progress through hard, intermediate, and soft states, but also “failed transition
outbursts”, where the system remains in the hard or intermediate states without fully transitioning. The
broadband capabilities of Insight-HXMT offer a valuable opportunity to gain deeper insights into the
properties of the accretion disc, corona, and jet in BHXBs. Furthermore, these observations play a
crucial role in advancing our understanding of BHXBs outburst mechanisms and accretion radiation
physics. This article focuses on the evolution and characteristics of BHXBs outbursts as revealed by
Insight-HXMT data.

Key words accretion, accretion disks, X-rays, binaries, stars: black holes
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